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'l'l~cllllalr  lltlawayi sa~Jllcll()lllcIlotli  rlv'llictlt  lle.tcllllJclatllre  in asatnpleclimbs  steadily and rcachcsthc
melting point at some location in a sample wbcn it is bcatcd in a microwave cavity that is cxcitc(i  at a
constant  input ~Jowcrat>ovc  soIllctllrcsllold.  l;OIaTlycorlstallt”  input power level to the cavity below that
thrcsbold,  the sample eventually atlains a ste.:idy  state. tcmpcratulc  lmfile  that is cvcrywhcm  a finite
alnount  txlowtllc  lllcltil]g  tclllj)cra(lllc.

Rcpmls  of cxpcrimcnta] observations and tllcorctical stuctics  of thcrmil  runaway have been published by
a llumbcr of investigators. Unclcrstandinc,  umuolling,  and avoidil]g tbcrmal runaway arc impor[an(
issues in microwave processing of materials. A steep incrcasc in tllc  loss fi~ctor  c: as a function of
tcmpc.raturc  is usually assumed to bc the. dominanl  cause of thermal runaway. ]n earlier work we
investigated this assumption with theaido fathcorctica]  llldcltllat  itlcltlclc(l  accLIIatcs c)ltltioI~sc  )fccJ~l1Jlui
clcctrc~~llagtlc.ticatld  thmnal equations. l’arame.tric  studies indicated Ihat tbe assumed “dominant came”
byitsclf was not sufficient to~Jrdllcc  tllcl-Ill:il  rllIl:twa~’ir}  acylindrica  lsample  ]ocatedontbcaxisof  a
resonant cylindrical cavity that is cxcitcxi  in a “I’Mo I O mode. l:or this mode tbcrc is no arlgular
(tcpcmdc.ncc  or axial dcpcndcncc  in the clcctloll~~~l~ctic  fields or in the. microwave power absorj~tion
density. ‘Jhc parametric sludics covmxi materials tlaving thcrmophysical  }mpcrlies  similar to alumina
and having  10ss factors as great as or greater than that for 97.5% alumina at each temperature.

‘1’hc prcscHt stucly  is ccmccmcd  with tligtm p~lrity  alumina, 99.570,  for which tbc loss fdctor c; is Imcb
10WCI.  at cacb tcmpenturc  than the cases we studied e.arlicr  but where c: still rises steeply with
tcnllwl ature. Results calculated with lbc same acctlralc Inodcl used earlier arc presented here. ‘l”hcy
indicate that a phenomenon ratbcr similar to tlmmal I“UIlaWay can occur in this lligb pu]ity alumi~la  for
some sample sires. 1 lowever, instead of discontil~uous bcbavior  in tbc beating mpcmsc  behavior at a
tllrcslmld l)owcr level, the steady state tcmpcraturc  climbs stccj~ly  but continuously to the melting point
over a narrow range of constant input  power  ICVC1s. (Mm abrupt features in the beating curw:s arc
rcvcalc[l  by the calculation for some sample sizes. Only wbcn power absorbed by tbc cavity walls is
taken into account ctocs any of this unus~]al  be.havic)I  occur. Additional parmctric  stuclie.s  that utilize our
tlansient  beating tbcory indicate that there is no sigltmid (“S” shaped) behavior of th steady state bca(ing
curves  fol the cases wc have examined. [Work sul)por(ccl  by NASA].


